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CIRCUIT DESIGN (see SYSTEMS below) in frequency multipliers to give output power 
greater than 5 watts at 2 Ge with very high ef- 
Amplifiers ficiency. Design guidelines for resonant-cavity 
; sth . ; : varactor multipliers are presented. 
Common-Mode Considerations for Differential 
Operational Amplifiers. D. Taskett ........... May 40 
Discussion of common-mode rejection ratio in Integrated Circuits 
differential operational amplifiers and its rela- sae : fais , sie 
tion to gain and impedance. Designing with Monolithic Operational Amplifiers, : 
L. Wisseman and J. Robertson ............... Feb 50 
Monolithic operational amplifiers provide a fast 
Analog and inexpensive method for producing circuit 
: — ; : z functions without detailed circuit design. 
Common-Mode Considerations for Differential C atibility in M lithic I ated Circui 
Operational Amplifiers, D. Taskett ........... May 40 — Hat 3 bend HC Fi a mee, J 42 
Discussion of common-mode rejection ratio in The str ang f nse-acciageh ree i Baseeen nts _ 
differential operational amplifiers and its rela- : e structures 0 eee circuit elements tran- 
Hor Geena aap anor sistors, FET’s, MOST’s, SCR’s, etc.—in mono- 
gain anc impedance. ° ° ° ° ° ° 
lithic integrated circuits are described, and 
charts are presented for qualitatively determin- 
Digital, Logic ing the compatibility of various pairs of circuit 
re : : ; elements. 
Logic for Visual Displays, A. L. Polinsky and J. R. Design Trad Ts f E a 
REAGAN. ees co iekaresehiceacvessesserd ... Feb 46 esign Trade-Offs for Integrated Sense Amplifiers, : 
Techniques are recommended for converting bi- 9: as Robertson ee Oe ee OR eT re Nov. 79 
nary numbers to standard scalar quantities for A case history of the development of a mono- 
visual readout in digital control systems. lithic Desi = for eee in, 
es eas 2 a ories. Design criteria are established for thresh- 
i ee Sequential-Counter Design, S. S. Go- Fel 93 hold voltage, uncertainty region, power-supply 
\ : an . “ghee Sat Ae ah aaah OO ich : voltage, output waveform, bandwidth, and other 
A method of cesigning digital counters by using factors. A circuit is designed, built, and evalu- 
only one Veitch diagram for each flip-flop. hia ten Cintas af Un etiedie. "Oe aie ee 
——- Techniques for Switching Logic, H. F. si alyzes the reasons behind the necessary changes 
CN co Apri 50 and describes the performance of the final ver- 
Digital logic design can be improved by using sion of the ach as 
new methods of code assignment based on par- 
tition theory. 
Sequence-Free Switching, M. T. Ardon and C. A. Inverters 
— Hallijak.... 2.2.0... cece cece eee e ence ee ee ee eens April 90 Analog Simulation Simplifies Static Power-In- 
Switching networks are constructed so that the verter Design, J. E. Murray................+- Dec 36 
ee ci solely on the number of inputs Inverters using only two semiconductor switches 
regardless ol the input sequence. with no regulation or filtering can be designed 
Guidelines for Partitioning in Large-Scale Inte- fairly easily. When power-supply fluctuations 
gration, J. K. Imai and E. R. deAtley......... Aug 50 and load variations require more complex cir- 
Ground rules for partitioning large-scale inte- cuits, the design procedure is simplified by the 
yrated circuits are illustrated by designs usin use of analog simulation. Test values obtained 
g ; g & 
MOS chips. from the simulation are used to specify circuit 
components such as SCR’s, diodes, and _ trans- 
Filt formers. 
ters 
Simplified Signal Splitting with a Resistance ° 
Hybrid, F. MM. Giveck...........-..+.c2.-0-+44 Aug 58 Oscillators 
The asymmetrical resistance hybrid is proposed Packaging a Synchronous-Start Gated Oscillator, 
as a substitute for transformers in signal split- N.C. Jenson and M: E. McGee .............. Feb 98 
ting. Design charts are presented, and insertion- A welded cordwood package for a 200-Mc ring- 
loss relations are developed. counter oscillator is described. 
An Unconventional Blocking Oscillator, N. Green 
° oe UN ER Ms: PRON INS cic nas accuse veces weacess Feb 107 
Frequency Multipliers A blocking-oscillator circuit in which the output 
High-Power Varactors in Multipliers, G. Schaffner. Jan 81 pulsewidth is independent of transformer param- 


Step-recovery diodes can be used as varactors 


eters and transistor beta. 
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Frequency Stability in Precision Oscillators, W. J. 
BREN Gorse Wee hata Gy eisisteSiiois s sie-sie ciuisis ai dias 
The importance of spectral purity in the fre- 
quency of primary oscillators is analyzed, and 
sources of noise are discussed. 


Power Supplies, Regulators 
How Effective Are Selenium Devices as Surge Sup- 
prossorey D2 A. MNOMlel 53.6 5.6.5.2 seis wisiee oases se 
Thirty-two methods of connecting selenium de- 
vices as surge suppressors are discussed with re- 
gard to the transient source and the protection 
afforded. Selenium devices are compared with 
other suppressor devices. 
Gas-Discharge Tubes Regulate Vidicon Voltage 
RIN e crear vias snes a ance a shea been esaictne ds 
TV cameras are getting smaller and industrial 
monitors are getting larger, with excellent pic- 
ture resolution. One reason for the improvement 
is the use of gas-discharge tubes which can reg- 
ulate the grid voltages on vidicon tubes to 
within | percent. The regulating tubes, about 
the size of a penny, can hold to their rated 
voltages within | volt over rated current ranges. 


Semiconductors 
Source Bias and the Large-Signal MOS Transistor 
SSWIUCH iy VIL WANIEE 6.5.6.5. sus.si5:5.6,0-0:51610 Sin:eele reins e 
The variation of turn-on voltage with source 
bias voltage is analyzed, and the effect of this 
variation on ON resistance (and on signal dis- 

tortion) is discussed. 
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Capacitors 

HAIG IDICIECERIC CAPBCILOR :a.5:66:5 o:0:5 6.5:0)5.0:015:0'01018 «100100 
Describes the construction and characteristics of 
Corning’s Glass-K capacitor, which uses a di- 
electric microcrystals distributed through a glass 
ribbon. Curves illustrate insulation-resistance 
and life-test stability. 

Discrete Capacitors, Staff Report ...............-. 
Minute chips in hybrid IC’s may someday re- 
place the capacitor as we know it today. In the 
meantime the size and quality of discrete units 
are being reduced through the use of high-purity 
materials, improved processing techniques and 
new packaging methods. The user is given pre- 
cautions and hints in the design applications of 
ceramic, electrolytic, and plastic-dielectric ca- 
pacitors plus an authoritative survey of capaci- 
tor developments and trends. 


Contact Devices (switches; relays) 
Circuit-Breaker Selection for Component Protec- 
PEON Gs AON ss as Sec aeisig cies a's isin se cte’s's 
Thermal, magnetic, and solid-state circuit break- 
ers are discussed with regard to their particular 
applications in protecting components and the 
circuits in which they operate. Applicable mil- 
itary specifications are cited for types of circuit 
breakers and their uses. 
Reliable Relay Contacts from Three-Layer Com- 
PUOMARO Wie RES IIIO 5. 5.0.6 00 6055 cinais o:v niattre' 0 21 e 
The use of a heat-sink layer as a means of avoid- 
ing high temperature at contact surfaces is dis- 
cussed. 
Achieving Optimum Reliability in Miniature Re- 
RRS Oct MMMM cao coc nes co ovinis anita sa a 
Reliable relay performance is analyzed from the 
standpoint of contact resistance and its causes. 
Contamination originating in the coil is found to 
be the principal cause of contact failure, and a 
design to isolate contacts and coil is described. 


Converters 
Differential Signals Simplify Digital Control of 
SONIC FOGICAOME, J. INNCINOIO 0 500.5 <0 5s occicieicie seins 
The usual methods of digital shaft-position con- 
trol require many mechanical components. A 
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new method that uses integrated circuits is simp- 
ler, faster, and cheaper. 


Cooling Devices 

Small Fans and Blowers, Staff Report............. 
A review of current developments in tech- 
niques and equipment for cooling electronic 
modules and cabinets. Various types of fans, 
propellers, and blowers are compared with re- 
gard to their effectiveness and efficiencies. 


Month 


Inductive Components (transformers, 


inductors) 
Transformer Design for D-C/D-C Converters, 
BUCO NVAMETGS, <0) 3 ss Sens Seis Sa 
A fast, simple, graphical method for designing 
toroidal transformers. 


Integrated Circuits 


Industrial IC’s Have High Noise Immunity ....... 
A family of monolithic integrated circuits for 
high-level industrial applications is described. 
Military uses are also discussed. 


Microwave Devices | 
Solid-State Microwave Devices: Domain and LSA 
Modes, J. B. Gunn, Clyde Brunquell, Charles 
Davis, and Glen Reem. 3... 2 cs ss: 
Physical mechanisms involved in the generation 
of microwave oscillations in gallium arsenide are 
described. Current problems in design, fabrica- 
tion, and application of devices are discussed. 


Motors, Instrument 

Miniature Synchronous Timing Motors, C. Berger. 
Two new types of synchronous stepping motors 
for clock mechanisms are described. For use in 
the range of 0 to 120 cps, the motors do not use 
iron or copper. 


Motors, Power 
Small-Motor Selection: Mechanical and Environ- 
mental Factors, Bodine Electric Co........... 

Mechanical and environmental considerations 
for selecting fractional-horsepower motors. 

Stepping Motors Come of Age, T. R. Fredriksen... 
The stepping motor is an electromechanical ac- 
tuator which responds to an electrical input sig- 
nal by displacing its mechanical output member 
a fixed increment. In today’s automatic control 
systems, discrete or digital (rather than analog) 
actuation is becoming increasingly important; 
and the stepping motor is ideally suited to such 
applications. In a closed-loop system, it pro- 
vides excellent reliability and good dynamic 
response. Positional feedback is by means of 
phototransistors, and the logic circuits used are 
simple and easily implemented. 


Operational Amplifiers 

Packaged Operational Amplifiers, Staff Report .... 
Survey of trends, problems, and developments 
in integrated-circuit and discrete-component op- 
erational amplifiers. Standard parameters for 
the various classes of operational amplifiers and 
suggestions for specifying them are included. 


Power Sources, Supplies 
Electrochemical Batteries, Staff Report ........... 
Discussion of new battery developments and of 
the advantages and limitations of conventional 
batteries. User comments relating to more de- 
finitive performance data are included. 
CD-CD Coulometer Controls Battery Charge, L. 
BGIBU OR coded da nemst nce Soeetco nae nese aca 
The charging and discharging rates of nickel- 
cadmium batteries can be controlled (particu- 
larly where low charging time is essential) by the 
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use of a cadmium-cadmium cell. Circuit details Choosing Low-Level Switches—Bipolar Transis- 
for the control circuit are provided. tors or FET’s?, L. Delhom .........----- :+++» Dee 42 
The bipolar transistor and its newer semicon- 
ductor relative, the junction field-effect: transis- | 
i \ i tor, have largely replaced the mechanical switch 
Printed and Embedded Circuits as low-level oa itching elements. Now the prob- 
Ramp Voltage Response of Multilayer Circuit lem is to choose between the two semiconductor 
Boards, T. Mollinga ....................0.- Feb 42 devices. Consideration must be given primarily 
Conducting paths in multilayer circuit boards to the individual application, since each device 
are treated as transmission lines to determine has its advantages and limitations in different 
the effect of reflections on the voltage waveform. circumstances. 
Resistive Components (resistors, Transducers 
. Force Transducers, Staff Report .................. May 69 

potentiometers) = Various types of force ienaduecies are described. . 

Potentiometers, Staff Report ........... re -.» Apr 79 Problems, selection considerations, and major 
\ state-of-the-art survey with emphasis on criti- specifications are discussed. 
cal specification parameters. Typical miniature 
trimmers are listed. 

Precision Cermet Resistors Meet Rugged Require- Wire and Cable » 
__ments, W. L. Schalliol............... tet eeeee Aug 62 Mapnet Wire, Stall Report... on... 05. 065050000 Nov 73 4 
lhe design criteria, environmental performance, Miniaturization and high operating tempera- 
and philosophy behind the development of a tures have created a demand for many new and 
high-power cermet resistor for precision appli- different types of magnet wire in recent years. i 
cations. There are now several insulations for applica- 

How to Specify Resistor Tolerances, G. Vincent... Aug 98 tions in the 220° C range and some special types 
Improper specification of precision resistors can which can be used at temperatures up to 1000°F. 
lead to increased costs in purchasing as well as Ultra-fine wire for microminiaturization (down 
incoming inspection. Guidelines for correct to AWG No. 60) have also been developed. The 
tolerance specifications are given. number and variety of new types of wire have 

How Tolerances Affect Potentiometer Linearity, led to considerable confusion in trade names and 

CN oa enc a ". Sep 84 in civilian and military specifications. A cross- 
4 graphical method for determining linearity er- index of trade names and a comparison of new 
rors caused by potentiometer loading. and old standards will aid the designer in pick- 
ing the right wire for his application 
Semiconductor Devices Wiring Devices (connectors, terminals) 
FET Parameter Variations at ~200° to +300° C, Matrix-Board Connections, J. Mullen............. May 78 
PEMD Se Dace nn eee kena reuciace ees ee eon 94 Concise discussion of the advantages and limi- ; 
\ description of the variations of the most im- tations of patchboards and matrix boards. Seal- 
portant parameters of n- and p-channel diffused ectroboard, a multi-level cross-matrix board, is 
epitaxial FET’s in the temperature range of compared with a patchboard in a typical appli- 
200° to +300° C. cation. ; 
Measuring Current. Gain in Power Transistors, 
Re ERIN oo cote crckceecaceeeeese cases Feb 56 
Circuits and techniques for measuring common- COMPONENTS, MECHANICAL 
emitter current gain in power transistors at d-c : 
and high frequencies. The methods differ from . 
those inca used for low-power devices. Drive Elements (brakes, clutches) 
D-C SCR Load Drivers, S. Anhouse............... Mar 114 Applying Friction Clutches and Brakes, B. E. 
Describes SCR circuits which provide current a rensch pleas leihiead didal aiid nie :-- Jan 38 
pulses that are isolated from the d-c power sup- fi es eee ectrical service 
ply. actors to be considered when specifying elec- 
oe ; ae E : trically operated friction clutches and brakes are 
Simplified Characterization of High-Frequency explored. 
Sransastors, t:. 1. Grayden.........-......... May 42 
4 method of characterizing small-signal transis- 
tors in the frequency range of 3 to 300 Me sub- 
stitutes satin low-frequency measurements DESIGN CONSIDERATIONS 
for hard-to-measure high-frequency four-pole 
parameters. Method provides analytical ex- Packaging 
pressions that can be solved by computer to give Preventing Weld Damage to Components, R. B. 
the y parameters as a function of frequency. DOR ae as oh cs Sep 86 
Second-Breakdown Tests for Germanium-Transis- Stray weld current can overload and damage the 
tor Rehability, 1. W. Vahle............<....... Aug 54 components in an assembly. To prevent such 
The nature of second breakdown in transistors incidents, the circuit designer should help plan 
is described, and circuits and techniques for con- the weld procedure. y 
ducting sustaining-voltage and _pulse-energy 
tests are prescribed. . ae 

Power Transistors, Staff Report................... Aug 83 Reliability 
A survey of trends in the design and application Statistical Methods in Reliability Analysis, J. M. ¥ 
of power transistors. | Second-breakdown-free MVMEBONN 255 25 wt oc scan awe eoe sean sseeeiue sacs May 57 
operation, plastic packages, and silicon vs ger- Statistical methods have proved useful for the : 
manium are among the topics discussed. analysis of life tests and other reliability data. 

How Effective Are Selenium Devices as Surge Sup- Basic concepts and specific techniques are re- 

preseors?, 19. AS Esonter. ....50..0-.02++.--+.<.- Sep 38 viewed. 
Thirty-two methods of connecting selenium de- 
vices as surge suppressors are discussed with re- ; 
gard to the transient source and the protection Standards 
afforded. Selenium devices are compared with Joint Industrial Council Electrical Standards for 
other suppressor devices. Mass Production Equipment ................... Apr 103 
Base-Spreading Resistance: How to Measure It Part 1, EMP-1-1967, of the JIC Standards, 
ealbatacaliy, WW. WU nosso cnsincccssccsess Oct 54 which replace the Joint Industry Conference 


Problems with standard techniques for measur- 
ing r’, are overcome by a new method which ap- 
proximates actual operating conditions. Sup- 
porting analytical expressions are developed. 


Standards for Industrial Equipment last issued 
in 1957. Part 2 (EGP-1-1967, for General Pur- 
pose Machine Tools) will appear in May. Com- 
bined reprints will be available. 
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Joint Industrial Council Electrical Standards for 
General Purpose Machine Tools.............. 
Part 2, EGP-1-1967, of the JIC Standards, which 
replace the Joint Industry Conference Standards 
for Industrial Equipment last issued in 1957. 
Part 1 (EMP-1-1967, for Mass Production 
Equipment) appeared in the April 1967 issue of 
ELectro-TECHNOLOGY. 


Month 


May 


DESIGN ENGINEERING TECHNIQUES 


Analog Simulation Methods 
Analog Simulation Simplifies Static Power-In- 
verter Designs.J: BS, MUPPAY 25 .<o.6:.055 00sec cons 
Inverters using only two semiconductor switches 
with no regulation or filtering can be designed 
fairly easily. When power-supply fluctuations 
and load variations require more complex cir- 
cuits, the design procedure is simplified by the 
use of analog simulation. Test values obtained 
from the simulation are used to specify circuit 
components such as SCR’s, diodes, and trans- 
formers. 


Applied Mathematics 
Waveform Analysis Techniques, W. K. Sonne- 
WEVANDEN clo toict oats lavsiptolasssdialoce nce piers s sctsereipc¢ wine ssers 
A guideline for achieving maximum accuracy 
with minimum work in point-by-point waveform 
analysis. 


Computer Applications, Programmi 
Comparison of Three Computer-Aided Design Pro- 
rath, Whe PEC MOIORMNBO bs cccsioc cicelne s co.o a s's.e ce 
PREDICT, NET-1, and CIRCUS, three pro- 
grams for computer-aided design, are used to 
find the transient response of some typical cir- 
cuits. 

Digital Simulation of a Servo Tracking System, 
PN ee PREM or5r5 50 cee ots ata nciattia ss aareicieid 210 5 

The PACTOLUS simulation program is used to 
determine the servo lag error of a tracking sys- 
tem. 

Computer Simulation of Stepping-Motor Perform- 
GAM ee RP OREN 2icle soe es OSE Ne ORs esgic anees 

A comparison of the simulation of stepping-mo- 
tor performance by analog computer and by two 
digital-computer programs. 

Computer-Aided Design of Linear Integrated Cir- 
cuits, L. C. Drew, A. G. Atwood, F. R. 
Hawke, and T. E. Kupfrian .................. 

A computer program is used to analyze the high- 
frequency performance of integrated circuits. 

Computer-Aided Design Review— Two Residual 
Network Programs, J. W. Miller, J. L. Wirth, 
PANU a)? VUITTON 5656-555, 56:0) 0 16/0:5)6:510/0:0.500.910,0:9 © 

Two programs for passive-filter network design 
are critically appraised in the first of a series of 
such reviews. 

Computer-Aided Design Program Adapted to 
Time-Sharing, D. F. Dawson and W. G. Mag- 
UENO occ cen cio inte os Sis ae arte cis ears einer fais 

Computer-aided circuit design using a linear net- 
work analysis program is adapted for remote 
teletype operation. 

Converting Circuit-Design Problems into Program 
Language, R.S. Miles and W. M. Conner..... 

A process by which circuit diagrams can be con- 
verted into equations suitable for computer an- 
alysis is described. Insight into the process of 
computer-aided circuit design is stressed. 

Computer-Aided Design Review—The TAG Pro- 
gram,L. C. Drew, G. J. Muscha, F, H. Branin, 

A critical, state-of-the-art review of the TAG 
program for network and circuit analysis. This 
is the second in a series of such reviews. 

Computer-Aided Design Review—NASAP, E. J. 

loffman, L. D. McNamee, F. F. Kuo, and 
NG IY OIRIN URS Seago ticio cs ese cwciceie iu sisine ws tyes 
A critical review by users and state-of-the-art 
experts of the NASAP Network Analysis for 
System Application Program. This is the third 
in a series of such reviews. ; 
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Solving Matrix Problems on Small Computers, 

BSA RPOR MONS 55 55's bac oiciw roles Naaldctelsioreers 

Matrix-multiplication techniques for the opti- 
mum use of limited computer memory space. 


Computer-Aided Design Review—CIRCUS, J. 
Rainbolt, H. Sloate, T. E. Stern, H. D. Eskin, 
ANNE ECU OPE lelarcla sivecsieis ica easweinjacianee see ee 

Users appraise CIRCUS, a general-purpose cir- 
cuit-analysis program, and find that with some 
minor defects it has excellent capabilities, in- 
cluding high speed. 

Analyzing Control Systems with a Digital Com- 
puter 

I. A Network-Analysis Approach Simplifies the 
Problem 
II. Operational-Amplifier Models Ease Analysis 
by Simulation, R. W. Jensen and D. B. Her- 
BU ooo alan w croup g seca nicraiioia dares aabainiee 
Many circuit designers now use flexible compu- 
ter programs to analyze the performance of a 
wide variety of networks. These general-pur- 
pose programs are proving to be practical tools 
for designing electrical and mechanical control 
systems and for many other engineering appli- 
cations, including semiconductor circuit design. 
The programs are so versatile that they allow 
several alternate approaches to a single problem. 
For example, the ECAP program can be used in 
contrasting ways to analyze such control systems 
as a motor speed regulator and a position con- 
trol system. 


Mathematical Programming for Optimal Design, 
L. S. Lasdon and A. D. Waren................ 
Most engineers ‘‘optimize” their design by re- 
lying on their long experience or by using cut- 
and-try methods. Mathematical techniques for 
achieving optimal designs have usually been con- 
sidered to be too complex or too laborious for 
practical work; with the advent of the digital 
computer, however, they have proven to be 
practical engineering tools. Here is an introduc- 
tion to modern computer-aided techniques for 
optimizing the design of circuits, equipment, and 
systems. 
Operational-Amplifier Modeling for Computer 
PUTIGAV OIG Rt Cis COMO <a c.0 5 5:sisisc tise attin.c sicrars 
A simplified circuit model of an operational am- 
plifier, useful in design of active filters, can be 
easily represented by ECAP, a general circuit- 
analysis program. The model is a bridged-T net- 
work which gives an accurate approximation of 
desired gain and phase characteristics with vary- 
ing frequency while maintaining an almost con- 
stant impedance across the input. 


MATERIALS 


Conductive and Resistive 
Materials Systems for Relays, G. L. McDermott 
BE Ss AO WIMOUBIIDY, 55.5.0. 015 5 0 cleesdinresieniianna 
New clad, composite materials can be used to 
solve such design problems as corrosion, wear, 
weight, and cost. 


Electrical Insulation and Dielectrics 


Principles of Dielectric Engineering, A. Blanck .... 
Basic concepts of conductivity, capacitance and 
loss, and high voltage in dielectrics are discussed. 
Environmental effects on dielectric constant, 
dissipation factor, and other dielectric param- 
eters are described. The significance of various 
methods of measuring dielectric characteristics 
is also covered. 

Flexible Insulation, Staff Report.................. 
A review of the flexible materials designed to 
meet today’s stringent requirements. Electrical 
and mechanical characteristics of papers, cloth, 
film, tape, laminates, and tubing are discussed. 


Effects of Aging on Polyurethane Insulation, 
Dy OMMONMG in sos see eens ans ce dn yas 
Various types of castable polyurethane com- 
pounds are compared with respect to their abil- 
ity to withstand moisture and temperature with- 
out degradation of electrical and physical 
properties. 
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Wire Enamel Improves Processing and End Prod- movement of an z-y table is described. The rea- 
Pte PERE ook cores cnseliacesssecaulsns Jun 98 sons for design decision are discussed, and the 
Description and characteristics of a new Form- application of the principles to other industrial 
var-base enamel developed for use with two- cantrol systems is briefly treated. 
stage processing ovens. Precision Velocity Servo, R. L. Anderson and J. C. 
PDRE ssc eaooaens canes sane Sete sen vewe~ nae = Mar 56 
Description and analysis of a digital control sys- 
Magnetic tem for fractional- to multiple-horsepower mo- 
New Figure of Merit for Ceramic Permanent tors. — resistors or silicon diodes are used 
REMI, J. OR OMCNRINN on oie a necctosessiceucs Jun 100 ert dpeehnigemntcnapnernnretl " 
The torque-volume factor is recommended as a Digital Synchro-Setting Method, B. H. Robinson.. Mar 65 
more useful criterion for evaluation of magnetic A relatively simple and inexpensive method for 
materials in d-c motor applications than the con- mechanically positioning a shaft by digital means 
ventional maximum-energy — product. The is discussed. Methods of improving accuracy 
torque-volume factor is derived from the hyster- are presented. 
esis loop, and typical data are given. PRIMA bk OMMNMANIOTD conn Sc seve eee beware ses Mar 81 
Principles and applications of the technique of 
using fluids in amplification, sensing, — 
. switching, computation, and control. Simplicity 
Mechanical and Structural and reliability so the principal advantages of 
NS RANE RBBB 5 ois io isc 5 5S vio io is wioisie's slow isis 0's Jun 102 fluid devices and systems. 
cara ganna te oe ee dies Solid-State D-C Drives, Staff Report.............. Mar 97 
cuit lead frames tha > nee square edge Feces ee eee 
when photo-etched by conventional methods. eee ane eee dece ions 
a aan, a ee are compared with each other and with rotating 
equipment with regard to reliability, efficiency, 
cost, and functional capabilities. Comments of 
users and manufacturers are analyzed. 
Man-Machine Control Systems, S. M. Shinners..... Apr 59 
SYSTEMS The unique characteristics of the human con- 
troller in complex systems are described, and 
Communication various models proposed by a number of investi- 
System Performance in Electro-Optical Telemetry, gators in the field are analyzed. Usefulness of 
“i 5 =“ Jul 36 models to control-system designers is empha- 
Noise in electro-optical detectors is discussed. sized. 
\ 35-mile demonstration link is analyzed, and Matching D-C Drives and Motors, C. J. Newell... Jun 38 
silicon photodiodes and multiplier phototubes Analysis of the effects of ripple and form factor 
in the system are compared. on motor heating, commutation, and overall 
Principles of Antenna Design, D. B. Newman ..... Sep 53 performance when the drive uses d-c rectifica- 
Basic theory of field relations and propagation tion (SCR’s). Curves for use in designing drive 
in elemental dipoles, loops, and slot antennas. circuits and derating motors are given. 
rhe Poynting vector, as it relates to power, is Estimating Electrohydraulic Servo Parameters, 
derived, and the importance of impedance is ex- NN ei esc umen at Jul 42 
plained. The transfer function of an electrically actuated 
hydraulic servomechanism can be determined 
experimentally and graphically—with a mini- 
Computing, Data, Recording _— of equipment and simple control-system 
Analog-To-Digital Conversion Techniques, F. D eee 
RMN Geek sere teeth ietccssbeseree see's May 34 A Computer Analysis of Nonlinear Frequency Re- 
\ wide variety of A/D conversion methods for RUNG asd AOMNWIDY 5 5:2os:0i0 dba seis wale tba 6+ 6's Jul 83 
the system designer are compared. Frequency responses of nonlinear control sys- 
Second-Harmonic Analog Memory System, G. tems are analyzed by computer-aided integra- 
EES TEAR a ITER Datei Ais n2 Feb 100 tion methods. 
\ large, parallel-access memory composed of Analyzing Control Systems with a Digital Com- 
tape-wound cores stores analog weights with puter 
nondestructive readout. I. A Network-Analysis Approach Simplifies the 
Real-Time Electro-Optical Information Proces- Problem 
ee ig | ih eR a ee ee Jun 52 II. Operational-Amplifier Models Ease Analysis 
Operation and limitations of real-time electro- by Simulation 
optical information processors. Basic techniques _R. W. Jensen and D. B. Herbert ....... Nov 42 
for practical processing configurations are dis- Many circuit designers now use flexible com- 
cussed. puter programs to analyze the performance of a 
Design Factors in Magnetic Pulse Recording, wide variety of networks. These general-purpose 
RMN So rs vet Viti can coaty coh senives Dec 57 programs are proving to be practical tools for 
There are two basic techniques used for mass designing electrical and mechanical control sys- 
storage of digital or binary information on mov- tems and for many other engineering applica- 
ing magnetic media: contact and noncontact. tions, including semiconductor circuit design. 
The recording concept used in either case is rela- The programs are so versatile that they allow 
tively simple, but the designer of hardware for several alternate ap ree hes to a single problem. 
such systems must take into account complex, For example, the ECAP program can be used in 
interrelated parameters such as resolution, am- contrasting ways to analyze such control sys- 
plitude, and packing density. The goal, in any tems as a motor speed regulator and a position 
case, is to get as many bits per inch on as small control system. 
an area as possible with high resolution. Stepping Motors Come of Age, 7 a Nov 36 
The stepping motor is an eleetromechanical ac- 
tuator which responds to an electrical input sig- 
Control nal by displacing its mehcanical output member 
: a fixed increment. In today’s automatic control 
Regression Analysis for Control Systems, R. M. systems, discrete or digital (rather than analog) 
_Centner and R. J. Valek ........... eee Jan 46 actuation is becoming increasingly important; 
Computer techniques that use regression analy- and the stepping motor is ideally suited to such 
sis are described and illustrated by the design applications. In a closed-loop system, it pro- 
of a machine-tool control system. vides excellent reliability and good dynamic 
Integrated Circuits in Numerical Control, D. Fem- response. Positional feedback is by means of 
IN Oe NWR Gy 8s oS haescwope eecaes cee ees Mar 50 phototransistors, and the logic circuits used are 
An integrated-circuit system for controlling the simple and easily implemented. 
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Display 
Hybrid Deflection System Improves CRT Display, 
MG RINESIRM ENE sis chro Stic ee he csina id ashes cei. sess « Oct 101 
Display system using magnetic deflection for po- 
sitioning and electrostatic deflection for char- 
acter writing overcomes the high-frequency lim- 
itations of conventional all-magnetic deflection. 
Generating Histograms for Visual Comparison, 
Rua s MURR NERS ers ea An rece io Set cic Se iaaicic Oct 104 
A histogram or bar-chart display is often a con- 
venient way to present a large number of vari- 
ables for observation. A sequential gating cir- 
cuit provides a six-segment histogram that is 
useful in performance monitoring of systems. 


Power, Electrical 

Line-Voltage Regulator Applications, R. Waudé... © Mar 105 
The effects of improper voltage levels on various 
system components. Three types of line-voltage 
regulators are discussed. 


TEST AND MEASUREMENT 


Instruments, Equipment, Techniques 
Signal Sources— Subaudio to Megacycles, Staff Re- 
DPQ a sso bs is Fiota is 0) 00. Wiy esis rnceis is miu leiervadeleidio, Siew a) auc. 
A survey of user attitudes and preferences, and 
recently introduced improvements in signal 
sources for test and measurement. 
Eliminating Scattering Errors in Electromagnetic- 
Field Measurements, L. C. Humphrey........ Oct 46 
Unless the scattering effects of reflecting struc- 
tures in the vicinity are accounted for, electro- 
magnetic-field measurements can be inaccurate. 
Analysis of various basic structures leads to 
simple correction methods. 
Rejecting Quadrature Errors with Phase-Sensitive 
RSIRN As RUMEN os isch ocx oh ca emiessosiss Oct 58 
In measuring low-level, a-c voltage signals, a 
phase-sensitive system must be used to eliminate 
the quadrature component of the signal. An 
electronic feedback system can do the job. 
Frequency Counters, Staff Report ................ Oct 93 
One of the most ubiquitous electronic instru- 
ments, the frequency counter, is surveyed with 
respect to capabilities and limitations. Results 
indicate that some problems still exist, primarily 
in the area of noise sensitivity, but that these 
can be overcome with proper usage. 
A Drift-Free Method of Measuring Pulse Height, 
DD: Metcutvand Bt: WCusien. .% 62.60% << .0)2 500 s's001 Oct 101 
Pulse-height measurement on an_ oscilloscope, 
often used as a test for amplifier gain and sta- 
bility, can be a problem due to drift of the CRO 
preamplifier. A chopper, an adjustable reference 
voltage, and a digital voltmeter give drift-free 
results. 


Feb 87 


Specifications and Standards 
Electrical Standards and Measurements, F. K. 
RUMEPIB SUN oe cisincicgeeccs sclseslescasicces dvs 

The basis of the electrical units and their deriva- 
tion from mechanical quantities are reviewed. 
Methods used by the National Bureau of Stand- 
ards to establish reference standards and to ex- 
tend the range of measurement from the refer- 
ence level to higher and lower values are 
described. 

The Dilemma of Standardization, Staff Report ..... Apr 40 
A discussion of the domestic and international 
standardization activities in the United States 
and the need for more efficient and cooperative 
efforts to improve standards. 


Jan 53 


Testing of Components 
Coating Normalizes IR Emissivity, G. W. Carter... Apr 89 
A source of error in infrared measurements of 
component temperature is the varying emissivi- 
ties of the component packages. A method of 
eliminating this error by means of conformal 
coating and IR filters is described. 
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Subject Classification Month 


Simplified Characterization of High-Frequency 
Transistors, R. L. Brayden:......<.......:-«- 
A method of characterizing small-signal transis- 
tors in the frequency range of 3 to 300 Mc sub- 
stitutes accurate low-frequency measurements 
for hard-to-measure high-frequency four-pole 
parameters. Method provides analytical expres- 
sions that can be solved by computer to give the 

y parameters as a function of frequency. 


Second-Breakdown Tests for Germanium-Tran- 
sistor Reliability, I. W. Vahle ................ 
The nature of second breakdown in transistors 
is described, and circuits and techniques for con- 
ductingsustaining-voltage and pulse-energy tests 
are described. 
Finding Failure-Prone Components, J. H. Levine 
NEE Wee AMBER 5 5 o)s.<.- 2 oa gensheacenss 
New techniques have been developed to deter- 
mine whether a component will fail in operation 
—without actually testing the circuit it’s in to 
destruction. This article describes the philoso- 
phy of NDT, and shows what equipment and 
techniques are required for an NDT program. 
Base-Spreading Resistance: How to Measure It 
Realistically, W.-W. Wu ..s....... 02. csecscness 
Problems with standard techniques for measur- 
ing rj, are overcome by a new method which ap- 
proximates actual operating conditions. Sup- 
porting analytical expressions are developed. 


THEORY 


May 


Oct 


Oct 


Page 


42 


54 


51 


54 





Communications Theory 
Principles of Digital Communications, P. A. Wintz 
SBIMN RRR ROUGW oc oieaicasidnjecinees <icawuses 
Basic concepts of optimum receivers for digital 
data communications are explained and applied 
to on-orF, frequency-shift, and phase-shift key- 
ing systems. 


Mathematics 
Fundamentals of Scattering Matrices, L. Wein- 
OCs ie taa tsa ole sce cosa aa ts aisle seared 
Scattering matrices are explained, and their 
properties are developed. Scattering parameters 
are compared and related to other types of cir- 

cuit parameters. 

A Shortcut to Design: Choosing the Limits on 
the Convolution Integral, G. F. Ross............ 
A method for choosing the specific limits on the 
convolution integral. Functions commonly used 
in signal and system analysis are tabulated. 

Mathematical Programming For Optimal Design, 

LS. basdowand A. De Waren... ......../0s.<5-~: 
Most engineers “‘optimize”’ their design by re- 
lying on their long experience or by using cut- 
and-try methods. Mathematical techniques for 
achieving optimal designs have usually been 
considered to be too complex or too laborious 
for practical work; with the advent of the digi- 
tal computer, however, they have proven to be 
practical engineering tools. Here is an introduc- 
tion to modern computer-aided techniques for 
optimizing the design of circuits, equipment, and 
systems. 


Network Theory 
Converting Circuit-Design Problems into Program 
Language, R. S. Miles and W. M. Conner..... 
A process by which circuit diagrams can be con- 
verted into equations suitable for computer an- 
alysis is described. Insight into the process of 
computer-aided circuit design is stressed. 


Physics 

Pressure and Its Measurement, R. P. Benedict .... 
Pressure measurements are required in a wide 
variety of engineering jobs, either as a prelim- 
inary to design, in experimental analysis, or in 
equipment checkout. Proper choice of pressure 
transducers and knowledge of standards and 
techniques assure accurate results. 
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Catching Up or Pushing Ahead? .................. Jan 37 Put the Gotlee n, SaniOr 5. <5 05 oasis. sc 0s sien cis Jul 35 
W. B. Dennen W. B. Dennen 
EMR UNNEE ED ek Se cdinc hao e in Gick sols es wieieec Feb 41 Profile: The Engineer's Split Personality.......... Aug 49 
H. Falk H. Falk 
MUMS EMMMD MMI GMREUM! seem avin ecm van aee heck ss Mar 19 in Metense Of TECKROMOY «.6..5.5..:0565i00005200505500 Sept 37 
J.R. Riggs S. Weber 
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H. Falk S. Weber 
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J.R. Riggs S. Weber 
Design Trends 
January 1967 June 1967 
High-Power Varactors in Multipliers. ......................... 8l Effects of Aging on Polyurethane Insulation................... 97 
Comparison of Three Computer-Aided Design Programs....... 88 Wire Enamel Improves Processing and End Product........... 98 
FET Parameter Variations at ~200° to +300°C ............... 94 New Figure of Merit for Ceramic Permanent Magnets ......... 100 
Industrial IC’s Have High Noise Immunity ...............-... 96 PRN RAK AMON Benicia och untuences ses easa eeu seis beanies» 102 
July 1967 
February 1967 ' ’ " 

; rae es , ; \ Computer Analysis of Nonlinear Frequency Response ....... 83 
Simplified Sequential-Counter Design ...............++++++0++- 93 Copper-Clad Aluminum Wire Reduces Material Costs ......... 84 
Packaging a Synchronous-Start Gated Oscillator .............. 98 
Second-Harmonic Analog Memory System .................++- 102 
An Unconventional Blocking Oscillator. .....................-- 107 

August 1967 
Achieving Optimum Reliability in Miniature Relays........... 91 
Cd-Cd Coulometer Controls Battery Charge .................. 94 
March 1967 How to Specify Resistor Tolerances .................20..00000. 98 
Line-\ oltage Regulator Applications. .................2205005: 105 
Small Motor Selection: Mechanical and Environmental 
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Current Limiting with Tunnel Diodes .....................+--- 108 September 1967 
. CACR os apicers Timing Motors ...........--++++++0++. ; 4 Differential Signals Simplify Digital Control of Shaft Position.. 83 
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